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JOB PERFORMANCE REPORT

State of Idaho Name: LAKE AND RESERVOIR INVESTIGATIONS

Project No. F-53-R-9 Title: Lake Pend Oreille Creel Census--1973
Job No. IV-a

Period Covered: March 1, 1973 to February 28, 1974

ABSTRACT:

In 1973, anglers fished an estimated 211,034 hours during 46,582 man-days to catch
337,574 fish. Kokanee and trout comprised 97% and 2% of the estimated catch, respectively.

The decline in this year's kokanee harvest is attributed predominately to a reduced
commercial catch. The commercial fishery was terminated on March 31 following a dearth of
shoreline spawners in 1972 and 7 consecutive years of catches less than one million kokanee.

Hatchery personnel have released 545,221 marked Kamloops rainbow since 1968. To
date, an estimated 311 of 485,438 clipped fish have been caught.

Approximately 9.8% of the anglers fishing Pend Oreille resided in the Pacific and Mountain
states with 2% from other states and foreign countries. In Idaho, Bonner and Kootenai counties
contributed 76% of the state's anglers and 32% of all anglers fishing the lake.

Kokanee estimates from the Johnson Creek access, a partially censused landing in
1973, could have increased the overall kokanee catch by 14%.

Submitted by:

Richard A. Irizarry Fishery
Research Biologist
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RECOMMENDATIONS:

Continue the creel census on Lake Pend Oreille including the Johnson Creek access.

Mark all Kamloops and Dolly Varden (with the exception of fry) planted in the lake or
tributary strems.

OBJECTIVES:

To provide estimates of angling pressure and harvest of important sport fishes to:

a. Determine the size and age composition of the catch of major species.
b. Determine the contribution of hatchery-reared fish to the fishery.
c. Evaluate trends of the fisheries and recommend management procedures.

TECHNIQUES USED:

Creel Census

The creel census was similar to that used during the previous 2 years.

Temporary personnel censused 12 landings between January 13 and November 30. Each
landing was censused three Saturdays, three Sundays, and three weekdays per 46-day period. The
annual census was divided into 21 two-week intervals to separate error due to seasons and to
provide a seasonal catch comparison.

Expansion of the census data was projected by class-day for 2-week intervals for the entire year.
For example, I defined an angler man-day as one angler fishing one day irregardless of actual time
spent fishing. Projection to estimated angler man-days is obtained by multiplying the number of
interviewed anglers on a given day by the number of class-days (either weekdays or weekend days)
within a 2-week interval. In previous reports, angler man-days were referred to as the total number of
anglers.

Hope was not censused in 1973. However, I added previous percentage estimates
from this landing to the annual data.

Marked Kamloops Rainbow Releases

Hatchery personnel have released 545,221 Kamloops rainbow in Lake Pend Oreille and its
tributaries since 1968 and 89% of these have been marked. They also planted 1,915,162 unmarked
Kamloops fry and 3,159,526 unmarked Dolly Varden fry.

FINDINGS:

Kokanee Catch

Sport and Commercial

In 1973, anglers fished an estimated 211,034 hours during 46,582 man-days to
2



catch 337,574 fish between January 13 and November 30 (Table 1). Eighty-three percent of
the anglers sought kokanee which made up 97% of the estimated catch while 27% sought
trout, which comprised 2% of the estimated catch. The 1951-1973 pressure and catch
statistics are summarized in Appendix I.

Resident Sport Harvest

Resident sport anglers fished 44% (92,099) of the estimated effort (hours), harvested
39% (133,265) of the estimated catch, and 39% (127,291) of the kokanee catch (Table 2).

Nonresident Sport Harvest

Nonresident sport anglers fished 54% (115,292) of the estimated effort, harvested 59% (
198,628) of the estimated catch, and 59% (195,767) of the kokanee catch (Table 3).

Commercial Harvest

Commercial anglers fished 2% (3,643) of the estimated effort, harvested
2% (5,681) of the estimated catch, and 2% (5,681) of the kokanee catch (Table 4).

Catch Rates

Interviewed anglers seeking kokanee fished 39,478 hours to catch 76,545 kokanee and
averaged 1.9 fish per hour (Table 5). Kokanee anglers, incidentally, caught 632 other game fish,
mostly rainbow and cutthroat.

Age Composition and Poundage

At intervals, throughout the year, project personnel measured 2,569 angler-caught kokanee to
assess age and growth of the fish (Table 6). Length distributions of these fish indicate the range of
sizes for each age class and contribution of each year class to the fishery. An additional 358
spawning kokanee averaged 10.2 inches in length.

The 1973 kokanee harvest consisted of 1968 age class (93%) and 1969 age class (7%)
fish (Table 7).

In 1968 year class made up 95% (38 tons) of the total 1973 kokanee poundage while the 1969
year class made up 5% (2 tons). There was no contribution to the catch from the 1970 year class.

Trout Catch

Kamloops Rainbow

In 1973, sport anglers seeking Kamloops rainbow expended an average of
57.9 hours to catch each fish and 93.6 hours to catch each trophy fish (Table 8). They harvested 4,
422 Kamloops rainbow including 663 trophy fish.

Measured Kamloops (961) ranged between 6 and 35.5 inches with an average
length of 14.2 inches. Trophy Kamloops (17 inches and over) averaged 27.7 inches.

3



Marked Kamloops

Hatchery personnel have released 545,221 Kamloops rainbow in Lake Pend Oreille and its
tributaries since 1968 of which 89% have been marked (Table 9). To date, an estimated 311 of 485,
438 clipped fish have been caught (one of every 1,561 released).

Since 1969, census personnel have observed 70 fin-clipped Kamloops. These fish ranged
between 8 and 17.8 inches and averaged 11.4 inches in length. Only one of the 631 trophy
Kamloops observed by census personnel during the past 3 years was clipped.

Anglers seeking other species, caught all of the clipped returnees indicating light pressure
on the smaller rainbow. In 1973, 1% of the interviewed Kamloops anglers sought small rainbow.

Low returns of marked Kamloops suggest poor survival or lack of angler interest.

Other Trout

Anglers seeking trout expended 16.6 hours per fish in 1973 (Table 10). In 1973, anglers
harvested an estimated 751 Dolly Varden (including 503 trophy fish), 973 cutthroat trout, and 7 brown
trout.

Dolly Varden measurements(197) ranged between 10 and 35 inches with an average
length of 19.5 inches. Measurements from 131 trophy Dolly Varden (17 inches and over)
averaged 21.8 inches.

Cutthroat (235) measured between 8 and 16.5 inches with an average length of 12.1 inches.

Trophy brown trout (3) ranged between 28 and 31 inches and averaged 29.2 inches in
length. All brown trout observed in the creel were incidental to the catch of anglers seeking other
species.

Angler Residency

During the creel census, project personnel interviewed 10,798 anglers to determine their
home residency (Appendix II). About 54% (5,797) of the anglers came from the Pacific states and
44% (4,799) resided in the Mountain states with 42% (4,559) from Idaho alone (Figure l).
Approximately 2% (202) came from other states and foreign countries.

Residents from the ten North Idaho counties comprised 98% (4,478) of the Idaho anglers (
Figure 2). Bonner and Kootenai counties produced 76% (3,457) of the Idaho anglers and 32% of all
anglers.

Johnson Creek Access Evaluation*

A reduction in angler access use at Sunnyside provided the opportunity to census another
landing, the Johnson Creek Access.
* Information not included as part of the 1973 Lake Pend Oreille estimates.
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Between July 19 and September 16, sport anglers using the Johnson Creek access
caught 52,648 kokanee(Table 11). Only the Trestle Creek access recorded a higher kokanee
catch (78,002).

Although the length of the creel census at Johnson Creek was significantly less than at other
landings, the kokanee catch there could have increased the overall kokanee catch by 14% from
328,739 to 381,387.
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ABSTRACT:

Several years of declining Kamloops catches from the Clark Fork River prompted
a closure of the 1973 spring fishery and 66% reduction in season length for the fall
fishery.

In 1973, October anglers fishing Clark Fork River caught an estimated 53 trophy
Kamloops (17 inches or larger) and 16 trophy Dolly Varden.

Approximately 87% of the anglers fishing Clark Fork River resided in the Pacific and
Mountain states with 13% living in other states. In Idaho, the three northern-most
counties contributed nearly 77% of the state's anglers and 37% of all anglers fishing the
river.

Submitted by;

Richard A. Irizarry Fishery
Research Biologist
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RECOMMENDATIONS:

The creel census and its evaluation should continue on the Clark Fork River.

OBJECTIVES:

To estimate angling pressure and harvest of Kamloops and Dolly Varden on the Clark
Fork River fishery.

To determine size and age composition of fish harvested.

To evaluate the fishery and its relationship to the Lake Pend Oreille fishery for
Kamloops and Dolly Varden and recommend fisheries management procedures.

TECHNIQUES USED:

During 1973, I used a random stratified creel census on Clark Fork River to estimate the
total catch of trophy Kamloops and Dolly Varden.

A census clerk interviewed anglers at a check station near the town of Clark Fork and at
Johnson Creek access area. He operated the station 2 weekdays and 1 weekend day per
week during the fishery.

FINDINGS:

Trophy Trout Catch

The census clerk interviewed 131 anglers who fished 774 hours to catch 23 trophy
Kamloops and 8 trophy Dolly Varden (Table 1).

Anglers fished an estimated 1,755 hours during 296 man-days to catch 53 trophy
Kamloops and 16 trophy Dolly Varden (Table 2).

Residents comprised 58% of the anglers. They expended 53% of the effort to catch 52%
of the combined trophy fish harvest.

Nonresidents comprised 42% of the anglers and expended 47% of the effort to catch 48%
of the combined trophy fish harvest

River vs. Lake Trophy Fishery

Interviewed anglers on the river averaged 33.1 hours per trophy Kamloops caught and 109.
7 hours per Dolly Varden. Anglers on the lake averaged 131.6 hours per trophy Kamloops
caught and 107.6 hours per trophy Dolly Varden for a similar time period (September 29 to
October 21, 1973).

River anglers fished an average of 5.9 hours per day while lake anglers averaged 5.5
hours.

Clark Fork River anglers caught an estimated 53 trophy Kamloops and 16 trophy Dolly





anglers caught an estimated 663 trophy Kamloops and 503 trophy Dolly Varden
between April 28 and November 30.

Catch rates for anglers seeking Kamloops on the lake have remained relatively
stable since1960 while the river fishery rates have declined since 1966 (Table 3).

Angler Residency

During the creel census, the check station clerk interviewed 203 anglers to determine their
home residency (Appendix). Approximately 26% (53) of the anglers came from the Pacific states
and 61% (124) resided in the Mountain states with 49% (99) from Idaho alone (Figure 1). About
13% (26) came from other states.

Residents from five north Idaho counties comprised nearly 81% (80) of the Idaho anglers (
Figure 2). Bonner, Boundary, and Kootenai counties produced 77% (76) of the Idaho anglers and
37% of all anglers.
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ABSTRACT:

Spawning escapement from both early and late-run kokanee was assessed in Lake Pend
Oreille and its tributaries during the 1973-74 spawning season.

Early-run kokanee began spawning in Trestle Creek on September 3, 1973, and continued
through October 2 when most spawning activity terminated. Fewer early-run kokanee spawned in
Trestle Creek during the 1973 spawning season (maximum single count - 1,076) than spawned
during the 1972 season (maximum single count - 5,000).

More late-run kokanee were observed spawning on the lakeshores and in the tributaries of
Lake Pend Oreille in 1973-74 than were seen in 1972-73. Lakeshore spawning was mostly
concentrated in the Bayview area where spawning was first observed on November 8, 1973.
Spawning activity peaked in Bayview on December 13 with a count of 17,156 kokanee and was
mostly completed by December 28.

Assessment of late-run tributary spawning escapement was hampered by higher than normal
precipitation and subsequent runoff in November and December. Tributary spawning kokanee were
first observed during the spawning season in Granite Creek on November 1, 1973 and last seen in
Spring Creek on January 6, 1974.

Overall, by comparing maximum single counts of late-run kokanee made during the 1972-73
and 1973-74 spawning seasons there was a 2.8 to 1 increase in the number of spawners observed
from 1972-73 to 1973-74.

The water level of Lake Pend Oreille stabilized November 15, 1973 at 2,053.1 feet and was not
drawn below that level throughout the 1973-74 kokanee spawning and incubation period.

Author:

Bert Bowler
Fishery Research Biologist
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RECOMMENDATIONS:

1. Continue monitoring kokanee escapement annually in Lake Pend Oreille and its tributaries
by making counts every 5 days or as close to a 5-day interval as possible.

2. Construct an adequate weir at the mouth of Granite Creek and monitor kokanee
escapement into the Granite Creek system. Estimate stream life of kokanee by tagging fish as
they enter the weir and by daily assessing the survival of those tagged fish as they move into the
drainage to spawn.

3. Evaluate the feasibility of removing the log jam (fish barrier) 2 miles upstream from
the mouth of Trestle Creek.

4. Evaluate the feasibility of renewing and/or cleansing the spawning gravels in Spring
Creek and Sullivan Springs.

5. Begin collecting otoliths from spawning kokanee throughout the drainage for age and
growth measurements.

OBJECTIVES:

To develop methodology and arrive at an index of relative abundance of kokanee
spawners for year-to-year trend comparisons.

To record the location and abundance of kokanee spawners and to ascertain if
subpopulations exist.

To document the duration and peak time of kokanee spawning at each lake. To relate

reservoir water levels to lakeshore kokanee spawning.

To evaluate major changes in lake or stream areas used for kokanee spawning in 1973 as
compared to those used during the 1950s.

To evaluate suitability of beach and stream spawning materials and relate percentage of
fines to use and egg mortalities.

TECHNIQUES USED:

We counted or estimated numbers of kokanee utilizing spawning areas of Lake Pend Oreille
and its tributaries throughout the 1973-74 spawning season. Counts along the shorelines were
made from an airplane, boat and by walking. We also used a boat with a glass observing window to
note spawning activity in deep
water. Tributary counts were made by walking each tributary stream from its mouth to the upper extent of
kokanee spawners except for the Clark Fork River. We made two counts in the Clark Fork River from
Cabinet Gorge Dam to its mouth by drifting in two small boats, one on each side of the river. Counts were
made when Washington Water Power Company reduced the flow at Cabinet Gorge Dam to 3,000 cfs.
Kokanee were enumerated individually when possible but mostly they were counted in numbers of 10's
and 100's because of their density.



We attempted to make each count at a 5-day interval but because of limited personnel
and poor observation conditions, we could not maintain the 5-day schedule in all areas of the
lake. John Coyle of the U.S. Army Corps of Engineers aided the survey by making kokanee
counts from a boat in the north end of the lake.

An attempt was also made to utilize a temporary weir built on Granite Creek to count
kokanee entering the Granite Creek system. Due to an abnormal amount of precipitation and
resultant runoff in November and December, the weir was only operable during the first week of
November.

FINDINGS:.

Early-Run Kokanee

Trestle Creek, the only known recipient of early spawning kokanee in the immediate Pend
OreilleLake drainage, supported fewer kokanee in 1973 than in 1972. We first observed kokanee
spawning in Trestle Creek September 3, 1973 and by October 2 spawning was mostly completed.
On September 17, when the run peaked, we counted 1,076 kokanee in the drainage (Figure 1).
Only one count was made in Trestle Creek in 1972 when an estimated 5,000 kokanee were
counted September 7.

There is a log jam in Trestle Creek, about 2 miles upstream from its mouth, that is a migration
block to ascending kokanee.

Late-Run Kokanee

More late-run kokanee were observed spawning on the shores and in the tributary streams
of Lake Pend Oreille during the 1973-74 spawning season than were seen during the 1972-73
season.

We first observed shoreline spawning kokanee in the Bayview area November 8, 1973.
Because Bayview had the highest concentrations of shoreline kokanee spawners throughout the
spawning season, we placed most of our consistent
counting effort there. The peak count occurred on December 13 with 17,156 kokanee counted (Table 1;
Figure 2). Other shoreline areas received few spawners (Table 1).

Because of the above normal precipitation and subsequent runoff during November and
December, kokanee were difficult to count throughout most of the spawning season in the
tributaries. Tributary spawning was first observed in Granite Creek on November 1, 1973, and last
seen on January 6, 1974 in Spring Creek (Table 2). The most frequent tributary counts were
made in Granite,
North Gold, South Gold, and Spring creeks (Table 1; Figures 3, 4, 5, respectively). We also observed a
small run of kokanee in Cedar Creek where no kokanee were seen in 1972. A maximum of 3,520
kokanee were counted in the Clark Fork River on December 2 when the flow in the river was reduced to
3,000 cfs.

Lake Water Levels

The level of Lake Pend Oreille stabilized at 2,053.1 feet on November 15, 1973. The Army
Corps of Engineers did not allow the lake level to drop below 2,053.1 feet throughout the 1973-74
kokanee spawning and incubation period.
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Minimum pool level in the lake is 2,051.0 feet. On December 14, 1973 the lake level was 2,053.
4 feet. On that day we counted 2,086 kokanee redds between 2,051.0 and 2,053.4 in the Bayview
area from MacDonald's Resort to Bubbs' Resort. Those redds could have been potentially dewatered if
the lake level was drawn to 2,051.0 feet.

Depth of Shoreline Spawning

We observed kokanee in the Bayview area spawning in depths of water ranging from several
inches to 22 feet. With the glass-windowed boat, we were able to see kokanee actively spawning in
22 feet of water (range of our visibility) between MacDonald's Resort and the Navy yards.

Gravel Quality

Gibson (1973) found that spawning gravels from both tributaries and shore-line areas of Lake
Pend Oreille contained a high percentage of sand and fines suggesting that embryo survival may be
marginal in many of the spawning areas of the lake. Gross observations of gravel quality during the
1973-74 spawning season in Spring Creek and Sullivan Springs, the most heavily utilized spawning
area of the Granite Creek drainage, indicate to me that high percentages of sand and fines in those
gravel areas are reducing the survival of kokanee embryos.

DISCUSSION:

Kokanee spawning escapement is an important segment of the research concerning kokanee stock
assessment now in progress on Pend Oreille Lake. Because of the lake's size and the time at which
most of the kokanee spawn (November and December) we found it very difficult to get an accurate
assessment of kokanee escapement in all areas of the lake. I feel that continued frequent counts of
kokanee in the major spawning areas will provide the study with useful trends in evaluating spawning
escapement in the future.

Comparing Kokanee Spawning Escapement in 1973 with Spawning Escapement in 1972
and in the 1950's

I compared maximum single counts of kokanee collected throughout the 1973-74 spawning
season with the same counts made during the 1972-73 spawning season and found a 2.8 to 1
increase in the number of kokanee spawners observed from 1972-73 to 1973-74 (Table 3). The
increase in escapement during the 1973-74 spawning season was likely due to the reduction in total
kokanee harvest in 1973 because of the early closure (March 31, 1973) of the commercial fishing
season. The 1968 to 1972 estimate of the average commercial kokanee catch was 100,011 fish. The
estimated 1973 commercial harvest was 5,681 kokanee. Approximately 94,000 kokanee that could
have been realized in the 1973 total kokanee harvest (from the commercial season had it been a full
season) most likely contributed to the increase in the 1973-74 escapement.

It is difficult to compare spawning escapement trends in the 1950's with that of present trends
because much of the early data is spread over several years and is not consistent from year to year in
the same areas. Jeppson (1960) found that during the 1950's kokanee spawned in 27 different
shoreline areas with some areas

58





averaging more than 1,000 kokanee annually. Runs of 100,000 kokanee were estimated in the Clark
Fork River. Gibson (1973) noted that kokanee spawning trends in 1972-73 were considerably lower
than those trends found in the 1950's. During the 1973-74 spawning season, kokanee escapement
was higher than escapement levels of 1972-73 but still below those levels of the 1950's.

Methodology

To obtain continued annual trends of kokanee escapement, counts should be made every 5
days or as close to a 5-day schedule as possible, especially in areas of high kokanee abundance. For
annual comparative purposes, escapement estimates from each of the spawning sites should be
graphed with the dates of the respective counts (such as Figures 1-5). Also annual comparisons of
escapement should barnacle by comparing maximum single kokanee counts collected during the
entire spawning season (such as Table 3) from each of the spawning sites.

LITERATURE CITED:

Gibson, Harry, 1973. Lake Pend Oreille Kokanee Spawning Trends. Idaho Fish and Game Department. Job Progress
Report, F-53-R-8, Job No. IV-c. 29pp.

Jeppson, Paul, 1960. Evaluation of Kokanee and trout spawning areas in Pend Oreille Lake and
tributary streams. Idaho Fish and Game Department Final Report, F-3-R-10. 43-66 pp.
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Supplement to Research Project No. F-53-R-9 Job No. IV-c TITLE:

Survival and intergravel movement of kokanee alevins as related to dewatering of a
simulated lakeshore trough.

OBJECTIVE:

To assess survival and intergravel movement of kokanee alevins in a simulated
lakeshore trough as the trough dewaters.

RECOMMENDATIONS:

Continue further research into movement and survival of kokanee alevins subjected to
dewatering conditions by evaluating changes in:

1) percent gradient of the simulated lakeshore troughs;
2) gravel quality - percent fines (c¾ inch) in the gravel; and
3) stage of development of the kokanee alevins.

Evaluate kokanee survival from egg to swim-up fry when eggs and alevins have been
subjected to dewatered gravel conditions.

INTRODUCTION:

Since the U.S. Army Corps of Engineers constructed Albeni Falls Dam on the Pend Oreille
River in 1951, the water level of Pend Oreille Lake has fluctuated annually. The Corps generally
lowers the lake in the fall (October and November) and holds the water level relatively stable until late
spring to accommodate kokanee production.

Water drawdown after November 15, when kokanee are actively spawning in lakeshore
areas, has ranged from .42 ft. to 9.5 ft. during 1953 to 1972. This drawdown subsequent to
spawning has had an adverse affect on the kokanee population as evidenced by the negative
correlation that exists between draw-down and catch of kokanee 5 years later.

The exception to this pattern occurred during the 1954-1955 spawning season and the
kokanee catch that followed in 1959. However, the annual water regime during 1954-55 was
unusual in that Lake Pend Oreille was held at flood level until March and lowered to its minimum
level by mid-April. Indications are that kokanee productions in this instance was not seriously
affected by this type of drawdown.

The quality and quantity of available area for kokanee production in Pend Oreille Lake
would largely increase if the lake were held at flood level in the fall when kokanee are spawning.
A spring drawdown followed closely by a rise in spring runoff could minimize losses in kokanee
production if kokanee alevins could survive by moving through spawning gravels as the lake
water recedes.
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TECHNIQUES USED:

I erected four Heath Troughs, 8 feet in length, in a hatchery building at the Clark Fork
Hatchery. Each trough was elevated at one end to stimulate a 2% sloping lakeshore (Figure 1). I
filled one-half of each trough with gravel obtained from a nearby ditch that drains into Spring
Creek. The gravel contained a high percentage of fines (Gk inch) which is comparable to many of
the shoreline spawning areas of Pend Oreille Lake. Kokanee spawn in gravel of similar quality in
Spring Creek. Two of the troughs could be dewatered with drain valves and the remaining two
were used as control troughs. I filled all troughs with 50 gallons of water from Spring Creek. Daily
range in water temperature measured 37 to 42 F.

I obtained 300 kokanee alevins that were approaching swim-up stage from incubator trays at
the Sandpoint Hatchery. These alevins were progency from adults taken in Granite Creek, a
tributary to Pend Oreille Lake, in December of 1972. I buried 30 alevins 2½ inches deep in the
gravel in each trough and began to dewater two of the troughs at a rate of 2 gallons per hour. The
other two troughs remained filled. I sifted through the gravel and assessed movement and survival
of the alevins for 5 days (120 hours).

FINDINGS:

The two dewatered troughs emptied in 2 days (48 hours) except for 2 inches of water on the
bottom of each trough. From these troughs I recovered 48 of the 60 alevins planted. Thirty alevins (
50%) had moved 2 feet through the gravel toward the drain. I also recovered 18 alevins in the
original redd area of which nine (50%) were dead after 3 days (72 hours) without water. Most of the
alevins recovered in the redd area had moved toward the bottom of the trough where the gravel
held more moisture. Twelve of the alevins were unaccounted for.

In the two control troughs I could account for only 17 of the 60 planted alevins after
examining 1 cubic foot of gravel in the redd area. Five of those 17 alevins found were dead (70%
survival). I found a few alevins in
the surface gravels, 3 feet from the redd area, and suspect that during the 5-day (120 hours) test
period some of the alevins that were unaccounted for could have emerged and moved to other
areas of the trough.

Although this experiment was limited in duration and in information collected, it suggest to
me that kokanee alevins can move through spawning gravels as they are dewatered. Kokanee
alevins may survive in dewatered gravels depending on duration spent in the dewatered gravel,
wave action along the shoreline, amount of rainfall, and the absence of freezing air temperatures.
Further testing should be conducted to better evaluate movement and survival of kokanee alevins
under dewatered conditions.
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